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(57) Abstract 

A portable/travel hypoxic system (10) for passive hypoxic training of athletes during rest The system consists of a light portable 
tent (11) which is easily erected on a bed (14) or mattress (15). The tent has disassembled or deflated support structure (12, 13, 18). 
Oxygen-depleted air at 11 % to 15 % oxygen is transmitted inside the tent by a hypoxic gas generator (21) having a membrane separation 
or pressure swing adsorption unit. A HEPA filter (22), and air cooling device (23) are also available. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


ci 


Cote d'lvoire 


KP 


Democratic People* s 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 99/06115 



PCT/US98/13067 



HYPOXIC TENT SYSTEM 

5 

Related Applications 

10 This application is a continuation in part and improvement of preceding patent 

applications of Igor K. Kotliar: No. 08/505,621 "Hypoxic Room System and equipment 
for hypoxic training and therapy," filed 21 July 1995, 08/739,379 "Hypoxic Flow System 
for individual active and passive hypoxic training," filed 29 October 1996, and 
08/797,242 "Apparatus for passive hypoxic training and therapy." filed 8 February 1997. 

15 

Field of the Invention 

This invention relates to enclosed low-oxygen environments created for resting in for the 
20 purposes of improving the cardio-pulmonary system of professional athletes, and for 
improving the health of any user, including the sick, injured and disabled. 

The Hypoxic Tent System provides a safe low-oxygen environment at normal 
atmospheric pressure at simulated altitudes up to 1 5,000 feet or higher for sleeping in. 

25 

The benefits of the inhalation of low-oxygen gas mixtures are fully described in previous 
patent applications 08/505,621, 08/739,379 and 08/797,242, and have recently been the 
focus of worldwide media attention. An athlete sleeping at a simulated altitude will 
increase his pulmonary ventilation and red blood cell count, and will need less oxygen to 
30 achieve the same performance level. This means his performance will improve in a 
normal oxygen environment. Hypoxic training may also be used in preparation for 
competition at high altitudes. 
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The invention presented here provides a convenient, low cost solution to create such an 
environment for sleeping. This invention makes it possible to make a portable version of 
the Hypoxic Room System, convenient for athletes while traveling, and may be easily 
installed at home or in any hotel room. 

5 

The Hypoxic Tent System can also be used as a therapeutic device to increase strength 
and endurance and boost immunity. The disabled can use this system for training their 
cardio-pulmonary systems. 

10 Prior Art 

The U.S. Patent No. 5,467,764 of November 21, 1996, "Hypobaric Sleeping Chamber," 
shows hypobaric sleeping chamber, which is used by some athletes for sleeping in for the 
purposes of improving pulmonary performance. This invention has significant drawbacks. 
15 Firstly, this chamber must be completely sealed, which requires rigid construction, and is 
unsafe. Also, it has a negative psychological effect, since the user is cut off from the 
outside world and is confined inside a narrow tube. Further, the low pressure and dryness 
created inside this chamber can cause rapid dehydration, enlargement of internal organs, 
headaches, and irritation of the sinus and respiratory system. 

20 

Description of the Invention 

Figure 1 shows a schematic view of the most preferred embodiment 10. A tent 1 1 is fitted 
onto a bed 14 and upheld by supporting arches 12 and 13, which are first fastened onto 
25 the sides of a mattress 1 5 preferably by means of a drawstring or an elastic band (not 
shown). Tent 11, having a drawstring 16 with a locking device 17 at its bottom edge, is 
additionally tightened over the sides of mattress 15. 

Tent 1 1 is made of light, thin febric such as parachute nylon or synthetic material such as 
30 clear vinyl or a combination of both. The most preferred material is one, which will allow 
the fast diffusion of moisture from tent 1 1 . Tent 1 1 has an entryway 18, which can be 
closed preferably by a zipper, ziploc mechanism, Velcro, magnetic tape or other closing 
device, openable and closeable from the inside or outside of tent 11. 



WO 99/06115 



3 



PCT/US98/13067 



Supporting arches 12 and 13 are preferably made from light metal or plastic tubes which 
can be disassembled in segments. Arch 13 is fitted to tubing 20 on one end, is closed on 
the other end and has discharge nozzles 19 inside tent 1 1. A hypoxic generator 21, 
5 described in previous patent applications, supplies low oxygen air into tent 1 1 through 
tubing 20, arch 13 and discharge nozzles 19. 

Tent 1 1 can also have an inflatable supporting structure instead of the supporting tubing 
of arches 12 and 13. 

10 A filter 22 filters the low oxygen air of airborne particles and bacteria. The most preferred 
type of filter is a HEPA filter, which is widely available from a number of manufacturers. 
An optional air-cooling device 23 may be installed in the system to cool the low oxygen 
air for comfort. The cooling effect may also be achieved by increasing the length of 
tubing 20 if the ambient air outside tentl 1 is already cool. For hot and humid climates, a 

15 separate air conditioning unit (not shown) may be installed instead of cooling device 23. 
This separate air conditioning unit would draw in air from tent 1 1, cool and dehumidify it 
and recirculate it back into tent 11. However, in most cases, excessive water vapor and 
carbon dioxide, much faster than other gases, will quickly diffuse through the fabric of 
tent 1 1, and will escape along with exiting air. 

20 

Hypoxic generator 21 draws ambient air in and separates it into oxygen enriched and 
oxygen depleted fractions, employing membrane separation or pressure-swing adsorption 
technologies. The oxygen enriched fraction is expelled from hypoxic generator 21 and the 
oxygen depleted fraction, having an oxygen content preferably from 1 1 to 15 percent, is 

25 constantly pumped into tent 1 1 . A standard hypoxic generator made by Hypoxico Inc. 

supplies approximately 60 liters/minute of hypoxic air with a 15% oxygen content, which 
corresponds to an altitude of 8,500 feet, providing the most suitable and safe environment 
for hypoxic training during sleep. Air pressure remains near normal inside tent 1 1 as a 
result of air exiting gaps in the tent construction, which does not have to be airtight. For 

30 example, air can exit around the zipper or other closing mechanism of entryway 18, as a 
result of the looseness of drawstring 16 and through fabric pores. Additional air escape 
openings may be provided as well, if necessary. 
Hypoxic tent system can be easily disassembled and packed in luggage. 
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What is claimed is: 

1 . A system for providing a reduced-oxygen atmosphere for breathing to a 
user; said system comprising: 

an oxygen-extraction device having an inlet taking in ambient air and first and 
second outlets, said first outlet transmitting oxygen-enriched air and said second outlet 
transmitting oxygen-depleted air; 

a breathing chamber having an internal space therein and an entry communicating 
with said internal space and through which the user can enter said internal space; 

said second outlet communicating with said internal space and transmitting said 
oxygen-depleted air to said internal space and 

said first outlet transmitting said oxygen-enriched air to a location wherein it does 
not mix with the atmosphere in the internal space. 

2. The invention according to claim 1 and 

said entry closable preferably by zipper, ziploc mechanism, Velcro or magnetic tape, and 
when closed, dividing said internal space from the external atmosphere. 

3. The invention according to claim 1 and 

said breathing chamber made of soft synthetic or natural material and supported by 
supporting structure, which may be inflatable or assembled from segments made 
preferably from metal or plastic material. 

4. The invention according to claim 1 and 

said breathing chamber being attached to resting platform, preferably a bed, allowing user 
to rest inside said internal space while inhaling oxygen-depleted air. 

5. The invention according to claim 1 and 

said internal space communicating with the external environment through naturally 
existing gaps, fabric pores or optional air-escape openings, allowing excess air to escape 
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breathing chamber and equalizing atmospheric pressure inside said breathing chamber to 
the outside parameter. 

5 

6. The invention according to claim 1 and 
said second outlet communicating with said internal space through air filter and optional 
air-cooling device. 

10 7. A portable travel system for providing a low-oxygen environment for a 

user comprising: 

a breathing tent comprising soft walls supported by a supporting structure and an 
entry defining a closed space accessible to the user through said entry being selectively 
closable so that when closed, the tent is substantially isolated from the outside 
15 environment; 

a gas-processing device having outlet communicating with said closed space and 
transmitting oxygen-depleted gas mixture through said outlet inside said closed space. 

8. The invention according to claim 7 and 

20 said breathing tent designed to be attached to or erected on a resting platform, preferably 
mattress or bed, allowing the user to rest or sleep inside said tent. 

9. The invention according to claim 7 and 

said portable travel system designed for quick and easy installation and disassembly at 
25 home or hotel room. 

10. The invention according to claim 7 and 

said portable system designated for use by athletes while sleeping or resting in order to 
improve their cardiopulmonary systems and performance in normal oxygen environment. 

30 

1 1 . The invention according to claim 7 and 

said portable system designated for therapeutic use to increase strength and endurance 
and boost immunity. 
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12. The invention according to claim 7 and 
said portable system designated for use by disabled to train their cardiopulmonary 
systems. 

5 



13. The invention according to claim 7 and 
said tent made of material allowing water vapor to diffuse through. 

10 14. The invention according to claim 7 and 

said supporting structure made of metal or plastic segments. 

15. The invention according to claim 7 and 

said supporting structure being inflatable to support said breathing tent. 

15 

1 6. The invention according to claim 7 and 

said gas-processing device employing membrane air-separation technology to provide 
said oxygen-depleted gas mixture. 



20 17. The invention according to claim 7 and 

said gas-processing device employing pressure-swing adsorption technology to provide 
said oxygen-depleted gas mixture. 

18. The invention according to claim 7 and 
25 said oxygen-depleted gas mixture being cleaned by HEPA filter and chilled by air cooler 
before entering said closed space inside said tent. 



19. The invention according to claim 7 and 

said low-oxygen environment having oxygen content from 1 1% to 15%. 

30 

20. The invention according to claim 7 and 

said portable travel system, which can be disassembled and packed in luggage for travel. 
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